Objectives Oral health-related quality of life is a relatively new but rapidly growing concept in dentistry. It is an aspect of dental health addressing the patient's perception of whether his/her current oral health status has an impact upon his/her actual quality of life. Dentine hypersensitivity (DHS), which is a common condition of transient tooth pain associated with a variety of exogenous stimuli, may disturb the patient during eating, drinking, toothbrushing and sometimes even breathing. The resulting restrictions on everyday activities can have an important effect on the patient's quality of life. The aims of this paper were to consider the concept of oral health-related quality of life and to review and discuss the literature on oral healthrelated quality of life and DHS.
Introduction
Quality of life, health-related quality of life and oral health-related quality of life Quality of life (QoL) research has gained increasing attention in medicine and dentistry in recent years, undergoing a quantum shift. Where it was once regarded as a secondary outcome, occasionally useful to complement biologic and clinical markers of disease, QoL issues are now at the forefront of public health policy [1] . Quality of life can be defined as an individual's perception of his/her position in life, in the context of the culture and value systems in which he/she lives and in relation to his/her expectations, goals and concerns [2] . In 2003, Allen noted that "there appears to be an association between health and quality of life, which is not clearly defined, and the term health related quality of life is used to describe this association" [3] . Although the term health-related quality of life has no strict definition, there is consensus that it is a multidimensional construct capturing people's perceptions about factors that are important in their everyday lives [1] .
Oral health-related quality of life (OHRQoL) is a part of health-related quality of life that focuses on oral health and orofacial concerns. It describes the way in which oral health affects a person's ability to function, psychological status, social factors and pain or discomfort [4] . Therefore, the OHRQoL attempts to represent the subjective side of oral health. Not surprisingly, as with health-related quality of life, the term OHRQoL has no strict definition [5] . However, it is generally agreed that it is also a multidimensional concept. The definitions for OHRQoL that are available vary from simple to more rigorous. One example of a simple definition is the one provided by the U.S. Surgeon General's report on oral health, which defines OHRQoL as "a multidimensional construct that reflects (among other things) people's comfort when eating, sleeping, and engaging in social interaction; their self-esteem; and their satisfaction with respect to their oral health" [6] .
Concepts of oral health
Traditional methods to measure oral health are based on clinical standards. As in medicine, clinical dental indicators and indices of disease are used as an inverse measure of oral health in dentistry. These indices provide a quantitative method for measuring, scoring and analysing dental conditions in individuals and groups. An index describes the status of individuals or groups with respect to the condition to be measured. For example, the gingival index [7] and periodontal index [8] are used to describe periodontal diseases, and the DMFT index (number of decayed, missing and filled teeth) is used to describe a person's dental caries experience [9] . However, as important as these objective measures are, they only reflect the endpoint of the disease processes [3] . They also focus on the mouth rather than the person and give no indication of their impact on an individual's daily life and general health [5] .
The limitations of this paradigm of oral health have been recognised, principally that this model only deals with disease [3] . Thus, Locker developed a conceptual framework for measuring oral health status that is based on the World Health Organization classification of impairment, disability and handicap and attempts to capture all possible functional and psychosocial outcomes of oral disorders [10] . In this model, disease can lead to impairment, which may then lead to a functional limitation or pain/discomfort, either physical or psychological. Either of these outcomes may lead to physical, psychological or social disability, which is defined by Locker as any limitation in or lack of ability to perform activities of daily living. As a final consequence, handicap can occur. It is characterised by social disadvantage, e.g. social isolation. Functional limitation may also lead directly to handicap [10] .
Measuring oral health-related quality of life OHRQoL can be measured using a questionnaire approach. Results can serve as an outcome measure; they allow insight into how a patient's oral health affects his/her well-being and quality of life at a given point in time [11] . Multipleitem questionnaires are the most widely used method to assess OHRQoL. Researchers have developed several quality of life instruments specific to oral health, and the number continues to grow rapidly to comply with the demand for more specific measures [5] .
Slade and Spencer developed the Oral Health Impact Profile (OHIP), which differs from other measures in that it is based on both Locker's conceptual framework as well as input from dental patients with a variety of oral conditions [12] . The OHIP is the most widely used instrument in studies evaluating OHRQoL. The questionnaire attempts to measure the effects of both the frequency and the severity of oral problems on functional and psychosocial well-being. The OHIP has 49 items that are grouped into seven subscales: functional limitation, pain, psychological discomfort, physical disability, psychological disability, social disability and handicap. For each OHIP item, the patient is asked how frequently he/she experienced the impact of that item during last month. Responses concerning item impact are given using an ordinal rating scale (00never, 10 hardly ever, 20occasionally, 30fairly often, 40very often). The summary score (sum of item responses resulting in a range of 0-4×4900-196) represents a "problem index" that characterises the OHRQoL. A "0" summary score indicates the absence of any problems, higher OHIP scores represent more impaired OHRQoL, and a summary score of "196" indicates that all problems are experienced very often. The patient's score can be evaluated by comparison to a table of standard values representative of different populations.
The OHIP is a technically sophisticated OHRQoL instrument that is widely used internationally [12, 13] . Several language versions already exist (e.g. Spanish [14] , Swedish [15] , Chinese [16] , German [17] and Hungarian [18] ) and initial evidence for the instrument's cross-cultural equivalence is available [14] [15] [16] [17] [18] . The questionnaire has been applied several times, including in patients with temporomandibular disorders [19, 20] , xerostomia [21] , burning mouth syndrome [22] , tooth agenesis [23] and HIV infection [24, 25] . Clinical trials have also used the OHIP to evaluate implant-supported prostheses [26, 27] and steroidal therapy for oral lichen planus [28] . However, regarding the condition of dentine hypersensitivity (DHS) and OHRQoL (and especially the OHIP), the literature is limited.
DHS and its influence on oral health-related quality of life DHS is an oral complaint frequently reported in clinical dental practice. It is characterised by a short and sharp pain that occurs in the presence of thermal, chemical, evaporative, tactile or osmotic stimuli, ceases after their removal and cannot be explained as arising from any other form of dental defect or pathology [29, 30] . From the relatively few studies that have been concerned with the prevalence of DHS, it can be concluded that it is a frequent condition [31] . Depending on the patient group and the study design, prevalences of 4-57 % up to 60-98 % have been reported [32, 33] . In a national survey in Germany, 39 % of middle-aged adults reported problems with hypersensitive teeth [34] . Pain is the major symptom of the condition. The degree of discomfort depends on the individual's pain perception and pain tolerance, as well as emotional and physical factors. Whereas many affected individuals do not seek treatment to desensitise their teeth because they do not perceive DHS to be a severe oral health problem [35] , studies have indicated that a substantial segment of patients (10-25 %) do seek treatment, complaining of different causes of discomfort, such as pain while consuming hot or cold foods and beverages (coffee, ice cream), during toothbrushing or sometimes even while breathing [36, 37] . From the perspective of the patients, these symptoms and problems are highly relevant. The restrictions on everyday activities can have an important effect on their overall quality of life [10] . However, relatively little research on DHS has been reported.
Material and methods
A review of the literature revealed that few studies about the influence of DHS on OHRQoL have been conducted in any country. A PubMed search and a manual search through the end of October 2011 were conducted using the terms ("dentin sensitivity" 
Results
The combination of the search terms resulted in a list of only three titles [38] [39] [40] . Two of these articles were published in English, and one was published in German ( Table 1) . The German publication and one of the English publications were carried out by the same study group. Although the number of articles was limited, a considerable heterogeneity was found between both study groups with regard to study design and patient characteristics. Furthermore, different instruments were used for the assessment of OHRQoL. One study group used the widely used OHIP to describe OHRQoL in patients with DHS and then to measure the efficacy of treatment intervention on OHRQoL in these patients. The other study group developed a completely new instrument, the Dentine Hypersensitivity Experience Questionnaire (DHEQ).
Using the German version of the OHIP, the OHIP-G, Bekes et al. [38] evaluated OHRQoL impairment in patients seeking care for their hypersensitive teeth in comparison with general population subjects [12, 17] . Study participants were 656 patients without removable prosthodontics who sought treatment for their hypersensitive teeth in German dental offices. These patients were asked to complete the OHIP-G prior to treatment. The sum of OHIP-G item responses (OHIP-G49, 0-196) characterised the OHRQoL impairment. Patients' OHIP summary scores were analysed and compared with those in a sample of the German general population (n01,541). It was found that the distribution of OHIP-G summary scores in patients with DHS and in general population was different. The general population subjects had an OHIP-G median score of 5, while the patient group had an OHIP-G median score of 30. The 10 % of the subjects with the highest OHIP-G summary scores presented scores of 36 or higher (general population) and 66 or higher (patients). The mean OHIP-G summary score value of the study participants from the general population was 12.2 (±18.4), while the patients' mean OHIP-G summary score was 34.5 (±22.6). The difference was statistically significant (P < 0.001). Mean OHIP summary scores indicated that patients with hypersensitive teeth reported considerably more impaired OHRQoL (approximately 22 OHIP units) than subjects in the general population. It was also found that the influence of gender depended on the population (i.e. female general population subjects had lower OHIP scores than male general population subjects, and female patients had higher OHIP scores than male patients). A relationship between age and OHIP-G summary scores was also observed in both patients with hypersensitive teeth and general population subjects. In the general population, older subjects (40+years) reported statistically significantly (P<0.001) more problems (i.e. higher OHIP-G summary scores) than younger subjects (15-39 years). In the patient group, the difference between younger and older patients was similar in magnitude to that in the general population and close to statistical significance (P00.08).
The results show that DHS is related to substantially impaired OHRQoL. Moreover, this study is the first one evaluating the impact of this oral condition with a widely used patient-centred outcome measure, such as the OHIP, to characterise the broader influence of this condition on patients' perceived oral health. The authors discuss that the Bekes et al. [40] OHIP-G49 See Bekes et al. [38] see Bekes et al. [38] 713; no control 90 % of the patients showed an improvement of OHRQoL results refer to patients seeking care for their condition and that they cannot be generalised to individuals suffering from DHS but not seeking care. Moreover, they note that it has to be taken into account that the results refer to general dentists and may not be generalised to health professionals who are more trained or calibrated in the assessment of DHS. However, the authors suggest that the setting is representative for typical patients where the general dentist is confronted with providing diagnosis and treatment for the challenging clinical problem of DHS. In a second investigation, the same study group used the OHIP-G to describe OHRQoL in patients with hypersensitive teeth before and after treatment intervention [40] . In a field trial, 713 patients from Germany presenting at 161 dental offices and seeking care for DHS were given the elmex SENSITIVE Care System to use for their oral hygiene twice a day for 21 days. The system included elmex SENSITIVE toothpaste, elmex SENSITIVE dental rinse and the elmex interX SENSITIVE toothbrush. The patients completed the OHIP-G before and after treatment intervention. The authors found a considerable improvement of OHRQoL in 90 % of patients, with 50 % of the patients showing a decrease of 11 or more OHIP units. The mean change was 13.5 OHIP-G units and was statistically significant (P<0.001). Little difference based on gender or age was present. The results showed that a 21-day home use of the elmex SENSITIVE Care System improved OHRQoL in subjects with hypersensitive teeth. Certainly, the study has limitations. It was not randomised and did not include a control or placebo group. Nevertheless, it is the first study evaluating the effect of a DHS treatment not only from the clinical view of the dentist, but also from the patient's perspective. The results suggest that it is possible to measure the success of a treatment for DHS with the OHIP.
The third study focusing on OHRQoL and DHS found in the literature was conducted by Boiko et al. [39] in the UK. These authors did not use the well-established OHIP as an OHRQoL instrument, but instead developed and validated a new condition-specific measure of OHRQoL for DHS, the DHEQ. This instrument aims to measure particular everyday impacts on OHRQoL related to DHS. The study group constructed a questionnaire using a multistaged impact approach and an explicit theoretical model. As a result, the DHEQ questionnaire has 48 items containing a description of the pain, a scale to capture subjective impacts of DHS, a global oral health rating and a scale to record effects on overall life. The description of the pain contains nine items and each item is treated separately. The impact scale has six subscales based on the initial domains of the Wilson and Cleary model [41] : restrictions, approach coping, avoidance coping, social impact, emotional impact and identity. Two summary measures can be created for the impact scale and its subscales. The total score is calculated as the sum of the item scores per participant (possible range 0-243). Subscale scores for each of the subscales can be created in the same way. The extent of impacts are calculated as the number of impacts per participant to which each participant broadly agrees ("strongly agree" to "strongly disagree"). The global oral health rating contains one item, the scale to record effects on overall life four items. The higher the total score of the DHEQ is, the more impaired is the patient's OHRQoL. In the study, the DHEQ was applied in a general population sample (n0160) and in a sample of patients clinically diagnosed with DHS (n 0108). The DHEQ showed good psychometric properties in both samples and demonstrated that patients with DHS had higher scores on the DHEQ than the general population, indicating that these patients have impaired OHRQoL. The authors concluded that the DHEQ provides an alternative to generic OHRQoL instruments because of its direct reference to the problems associated with sensitive teeth, and its use can further the understanding of the subjective impacts of DHS.
As this publication introduced this new instrument and focused on the psychometric properties of the instrument, it has not been applied in any other study yet. In addition, the effects of DHS treatment interventions on OHRQoL have yet to be measured using the DHEQ. Future studies will need to examine this measurement tool translated in other languages so that results can be compared cross-culturally before it will be accepted internationally. Because this instrument is a special measurement tool that can only be used for the condition of DHS, its utility is limited to this special patient group. Therefore, it is not possible-in contrast to the OHIP-to use the DHEQ to measure OHRQoL in patients with other oral diseases.
Conclusion
The concept of OHRQoL brings a new perspective to clinical care and research. It shifts the focus of clinicians and researchers from the oral cavity alone to the patient as a whole. OHRQoL allows insight into how a patient's oral health affects his/her well-being and quality of life at a given point in time. It can be measured with standardised validated questionnaires (e.g. the OHIP). Thus, different oral diseases and oral complaints can be compared directly.
Although knowledge about the influence of DHS on OHRQoL is incomplete and has not been systematically studied, the following conclusions can be drawn:
& OHRQoL assessment provides additional information about the magnitude of the condition of hypersensitive teeth and should be used in addition to clinical tests to assess the severity and impact of the problem. & Patients with sensitive teeth report substantial OHRQoL impairment. This finding may have an influence on whether or how patients should be treated.
& The influence of oral pain, regardless of the location, on subjects' perceived oral health is considerable.
Clinical relevance
Oral diseases can lead to physical, psychological and social disability. This paper shows that DHS can have a negative impact on the patients' OHRQoL.
